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(54)  Service link establishment

(67) A method of establishing a plurality of service
links between user equipment and a network access
nodein awireless telecommunications network, and user
equipment and a computer program product operable to
perform that method. The method comprises: determin-
ing thatthere is data traffic to be sent between user equip-
ment and the network access node; establishing a first
service link for communication of the data traffic; deter-
mining that there is further data traffic requiring estab-
lishment of a second service link, to be sent between the
user equipment and the network access node;
determining a pre-set radio condition parameter indica-
tive of radio condition required for successful communi-
cation of the further data traffic on the second service
link between said user equipment and the network ac-
cess node; assessing radio condition experienced at the
user equipment and, if said radio condition parameter is
being met,

establishing a second service link for communication of
the further data traffic. Such a method allows user equip-
ment to determine whether a second service link is likely
to be successfully established, thereby offering an op-
portunity to minimise unnecessary network signalling
and the likelihood that a second service link will pull down
the first service link.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a method of
establishing a plurality of service links in a wireless tele-
communication network, user equipmentoperable to car-
ry out that method and a computer program product op-
erable to carry out that method.

BACKGROUND

[0002] Wireless telecommunications systems are
known. In a cellular system, radio coverage is provided
to user equipment, for example, mobile telephones, in
areas known as cells. A base station is located in each
cell to provided radio coverage. User equipment in each
cell receives information and data from the base station
and transmits information and data to the base station.

[0003] Information and data transmitted by the base
station to the user equipment occurs on channels of radio
carriers known as downlink carriers. Information and data
transmitted by user equipment to the base station occurs
on data channels of radio carriers known as uplink car-
riers.

[0004] The widespread popularity of smartphones has
caused a significant change to data traffic profiles carried
in known telecommunications networks. The data traffic
profile of user equipment is becoming more heavily load-
ed in relation to data transmissions. The increased
number of data calls rather than voice calls has led to a
change in overall user equipment operation. Traditional
transmission mode methods, designed primarily for a
network intended for voice call transmissions, may not
aid overall efficient network operation and may be un-
suitable for such a change to a typical data traffic profile.
[0005] Accordingly, itis desired to provide animproved
technique for establishing service links in a wireless tel-
ecommunications network.

SUMMARY

[0006] A first aspect provides a method of establishing
a plurality of service links between user equipment and
a network access node in a wireless telecommunications
network, comprising: determining that there is data traffic
to be sent between the user equipment and the network
access node; establishing a first service link for commu-
nication of the data traffic; determining that there is further
data traffic requiring establishment of a second service
link, to be sent between the user equipment and the net-
work access node; determining a pre-set radio condition
parameter indicative of radio condition required for suc-
cessful communication of the further data traffic on the
second service link between the user equipment and the
network access node; assessing radio condition experi-
enced at the user equipment and, if said radio condition
parameter is being met, establishing a second service
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link for communication of the further data traffic.

[0007] Wireless networks typically allow a mobile user
to establish calls or service links which support differing
types of application or service. For example, UMTS net-
works provide support for both circuit switched (CS) and
packet switched (PS) calls. CS radio access bearers
(RABSs) are typically established to support voice appli-
cations or voice calls and PS radio access bearers
(RABSs) are typically established to support applications
requiring the transfer of data; for example, Web browsing,
uploading photos and similar.

[0008] Typical UMTS user equipment (UE) have the
ability to handle both CS RABs and PS RABs simultane-
ously. As a result, user equipment is operable to provide
an end user with a wide range of feature-rich applications
and services. A UMTS network also supports the ability
to establish both circuit switched and packet switched
radio access bearer connections with user equipment
operating in a particular cell.

[0009] Ithasbeenfound thatthere are occasions when
a network accepts a request to accept a packet switched
RAB in addition to an existing circuit switched RAB. In
some cases, this configuration may lead to failure of both
packet switched and circuit switched RABs and, thus, an
overall loss of communication with user equipment and
loss or dropping of the packet switched and circuit
switched call. Such dropped call scenarios typically occur
when user equipment, attached to a UMTS network cell,
is in an area experiencing poor radio frequency trans-
mission conditions. Supporting an additional packet
switched RAB as a service link with the user equipment
typically requires a higher signal quality (for example,
signal to noise and interference ratio), and therefore may
require more resources (for example, transmit power).
Since user equipment operating in poor RF conditions
may be unable to support higher signal quality demands
demanded by a packet switched RAB service link, due
to, for example, a lack of available transmission power
in the uplink and/or poor downlink reception, all connec-
tions to the user equipment are likely to be affected. Such
a situation typically results in poor circuit switched and
packet switched services and in the worst case may result
in call drop. It will be appreciated that demanding higher
transmission power from user equipment, in order to mit-
igate a lack of available uplink transmission power, may
not be beneficial to network operation as a whole, since
it is likely to introduce interference to the service offered
to other user equipment within a cell.

[0010] It has also been noted that adding a packet
switched RAB service link to a connection to a circuit
switched RAB service link at user equipment may in-
crease anumber of errors detected on the radio interface,
due to poor RF conditions. As a result, the network, for
example a base station or RNC, may be operable to de-
termine that the error rate is sufficiently high to warrant
release of the user equipment after which the user equip-
ment must re-attach itself to a network, having lost all
connection. That reconnection may occur via another cell
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which offers a better RF condition to that user equipment.
[0011] Itis common place for circuit switched radio ac-
cess bearers to be treated with a higher priority than a
packet switched radio access bearer. As a result, a tel-
ecommunications network may be operable to imple-
ment various solutions to try and protect a circuit switched
service connection and to avoid scenarios in which itadds
a packet switched connection to user equipment operat-
ing having an existing circuit switched connection, par-
ticularly in instances when it may result in a circuit
switched link being dropped.

[0012] Accordingly, a network may be operable to re-
ject a request to add a packet switched connection to an
existing circuit switched connection or to ignore a paging
request from a packet switched core network, thereby
preventing the user equipment receiving a trigger to re-
quest establishment of a packet switched connection.
Alternatively, the network may be operable to drop an
existing packet switched connection if the user equip-
ment requests establishment of a circuit switched con-
nection, thereby providing service to the circuit switched
connection if at all possible.

[0013] Suchexamples and further examples can result
in significant additional work within the network, simply
to prevent user equipment establishing a packet switched
connection. That additional signalling within a network is
likely to be further exacerbated by user equipment typi-
cally being operable to continually repeat any request to
establish a connection, be it circuit or packet switched,
even if the network has rejected it.

[0014] Aspects described herein implement a method
which aims to reduce impact on the network when es-
tablishing a plurality of service links with user equipment
and at the same time provides the user equipment with
an ability to request the establishment of a packet
switched or other similar service link if the impact of such
an action is unlikely to have a detrimental effect.

[0015] The first aspect recognises that by introducing
the ability of user equipment to implement a specific "RF
threshold" or "thresholds" when deciding whether to re-
quest establishment of a second service link (for exam-
ple, PS RAB, CS RAB or equivalent service link in
LTE/4G system architecture) may reduce unnecessary
network signalling and reduce the likelihood that a sec-
ond service link with be unsuccessful.

[0016] Inone embodiment, the second service link typ-
ically requires a greater transmission power to success-
fully transmit the further data traffic than the first service
link typically requires to successfully transmit the data
traffic. Accordingly, a first service link may remain oper-
ational if no attempt to establish a second service link,
having different operational requirements is made.
[0017] Itwillbe appreciatedthatin some embodiments,
the second service link may not require more transmis-
sion power than the first, but rather that the combined
requirements of maintaining the first and second link may
cause the whole connection to drop, even if the second
link requires less resource than the first. The parameter
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implemented at user equipment may be set to account
for the combined resource requirement of the first and
second service links.

[0018] In one embodiment, the data traffic comprises
data of a first data traffic type and the further data traffic
comprises data of a second data traffic type. Accordingly,
different data traffic types may be carried on each service
link. For example, the first service link may carry a voice
call, whilst a second service link carries user data traffic.
Alternatively, the first service link may carry Voice over
IP data traffic, whilst the second carries streamed data
or web browsing data. It will be appreciated that the serv-
ice requirements of each type of data traffic may differ.
Accordingly, in one embodiment, the pre-set radio con-
dition parameter is determined in accordance with trans-
mission characteristics of the second data traffic type.
[0019] In one embodiment, the transmission charac-
teristics of the second data traffic type comprise an indi-
cation of quality of service associated with the second
data traffic type. Accordingly, for data traffic having a high
priority, or a demanding Quality of Service (QoS) profile,
more stringent parameters or thresholds, indicative of a
need for a stronger radio link, or user equipment experi-
encing a better RF communication environment, may be
implemented. Of course, it will be appreciated thatin cas-
es where the priority of the first and second service links
are substantially identical, or the second is of lower pri-
ority than the first, rejection of the second service link if
the parameter is not met can be beneficial, since discon-
nection of a pre-established service link may be disrup-
tive to the network.

[0020] In one embodiment, the pre-set radio condition
parameter comprises an indication of a threshold Re-
ceived Signal Code Power value. In one embodiment,
the pre-set radio condition parameter comprises an indi-
cation of a threshold Energy per Chip/Noise value. It will
be appreciated that any direct or indirect measurement
made by the user equipment indicative of radio condition
being experienced may be successfully chosen as a pre-
set radio condition parameter.

[0021] In one embodiment, the first service link com-
prises a circuit switched service link. In one embodiment,
the second service link comprises a packet switched
service link. Such service links make the first aspect par-
ticularly suitable for use in UMTS network architecture.
[0022] In one embodiment, assessing radio condition
experienced at the user equipment comprises averaging
a series of radio condition measurements. Accordingly,
fluctuating RF condition measurements may be filtered
to give a more reasonable picture of RF condition being
experienced by user equipment.

[0023] In one embodiment, the method further com-
prises: assessing radio condition experienced at the user
equipment for the duration of a predetermined stability
time period, and if the radio condition parameter is being
met for the duration of the predetermined stability time
period, establishing the second service link for commu-
nication of the further data traffic. Accordingly, the sta-
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bility of radio conditions being experienced at user equip-
ment may be taken into account before establishment of
a second service link.

[0024] In one embodiment, the method further com-
prises: assessing radio condition experienced at the user
equipment and, if the radio condition parameter is not
being met, continuing to assess radio condition for a pre-
determined back-off period before reassessing the radio
condition experienced at the user equipment. According-
ly, user equipment may be operable to minimise network
signalling before repeating a request for a second service
link. Furthermore, assessment of radio condition at user
equipment may be implemented periodically, such that
internal user equipment signalling and measurement is
minimised.

[0025] A second aspect provides a computer program
product operable, when executed on a computer, to per-
form the method of the first aspect.

[0026] A third aspect provides user equipment opera-
ble to establish a plurality of service links with a network
access node in a wireless telecommunications network,
the user equipment comprising: data trafficlogic operable
to determine that there is data traffic to be sent between
the user equipment and the network access node;

first service link establishment logic operable to establish
a first service link for communication of the data traffic;
link establishment logic operable to determine that there
is further data traffic requiring establishment of a second
service link, to be sent between the user equipment and
the network access node; parameter logic operable to
determine a pre-set radio condition parameter indicative
of radio condition required for successful communication
of the further data traffic on the second service link be-
tween the user equipment and the network access node;
assessment logic operable to assess radio condition ex-
perienced at the user equipment and, if the radio condi-
tion parameter is being met, establishing a second serv-
ice link for communication of the further data traffic.
[0027] Inone embodiment, the second service link typ-
ically requires a greater transmission power to success-
fully transmit the further data traffic than the first service
link typically requires to successfully transmit the data
traffic.

[0028] In one embodiment, the data traffic comprises
data of a first data traffic type and the further data traffic
comprises data of a second data traffic type.

[0029] In one embodiment, the pre-set radio condition
parameter is determined in accordance with transmis-
sion characteristics of the second data traffic type.
[0030] In one embodiment, the transmission charac-
teristics of the second data traffic type comprise an indi-
cation of quality of service associated with the second
data traffic type.

[0031] In one embodiment, the pre-set radio condition
parameter comprises an indication of a threshold Re-
ceived Signal Code Power value.

[0032] Inone embodiment, the pre-set radio condition
parameter comprises an indication of a threshold Energy
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per Chip/Noise value.

[0033] In one embodiment, the first service link com-
prises a circuit switched service link.

[0034] In one embodiment, the second service link
comprises a packet switched service link.

[0035] Inoneembodiment, the assessmentlogicis op-
erable to assess radio condition experienced at the user
equipmentby averaging a series of radio condition meas-
urements.

[0036] Inoneembodiment, the assessmentlogicis op-
erable to assess radio condition experienced at the user
equipment for the duration of a predetermined stability
time period, and if the radio condition parameter is being
met for the duration of the predetermined stability time
period, said establishment logic is operable to establish
the second service link for communication of the further
data traffic.

[0037] Inone embodiment, the assessmentlogicis op-
erable to assess radio condition experienced at the user
equipment and, if the radio condition parameter is not
being met, continue to assess radio condition for a pre-
determined back-off period before reassessing the radio
condition experienced at the user equipment.

[0038] Further particular and preferred aspects of the
present invention are set out in the accompanying inde-
pendent and dependent claims. Features of the depend-
ent claims may be combined with features of the inde-
pendent claims as appropriate, and in combinations other
than those explicitly set out in the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0039] Embodiments will now be described further with
reference to the accompanying drawings in which:

Figure 1 illustrates the main components of a tele-
communications network according to one embodi-
ment;

Figure 2 is a signalling diagram illustrating schemat-
ically a method according to one embodiment; and
Figure 3 is a schematic representation of a method
according to a further embodiment.

DESCRIPTION OF THE EMBODIMENTS

[0040] Figure 1illustrates schematically the main com-
ponents of a wireless telecommunications system 10 ac-
cording to one embodiment. User equipment 50 roam
through the wireless telecommunications system. Base
stations 20 are provided which support areas of radio
coverage 30. A number of such base stations 20 are pro-
vided and are distributed geographically in order to pro-
vide a wide area of coverage to user equipment 50. When
user equipment is within an area served by a base station
30, communications may be established between the us-
er equipment and the base station over associated radio
links. Each base station typically supports a number of
sectors within the geographical area of service 30.
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[0041] Typically, a different antenna within a base sta-
tion supports each associated sector. Each base station
20 has multiple antennas. It will be appreciated that Fig-
ure 1 illustrates a small sub-set of a total number of user
equipment and base stations that may be present in a
typical communications system.

[0042] The wireless communications system is man-
aged by a radio network controller (RNC) 40. The RNC
40 controls operation of the wireless telecommunications
system by communicating with a plurality of base stations
over a backhaul communications link 60. The RNC also
communicates with user equipment 50 via each base
station and, thus, effectively manages a region of the
entire wireless communications network 10. User equip-
mentcommunicates with base stations 20 by transmitting
data and information on channels known as uplink or
reverse channels, and a base station 20 communicates
with user equipment 50 by transmitting data and infor-
mation on radio channels known as downlink or forward
channels.

[0043] Wireless networks typically allow a mobile user
to establish calls or service links which support differing
types of application or service. For example, UMTS net-
works provide support for both circuit switched (CS) and
packet switched (PS) calls. CS radio access bearers
(RABS) are typically established to support voice appli-
cations or voice calls and PS radio access bearers
(RABS) are typically established to support applications
requiring the transfer of data; forexample, Web browsing,
uploading photos and similar.

[0044] Typical UMTS user equipment (UE) have the
ability to handle both CS RABs and PS RABs simultane-
ously. As aresult, user equipment is operable to provide
an end user with a wide range of feature-rich applications
and services. A UMTS network also supports the ability
to establish both circuit switched and packet switched
radio access bearer connections with user equipment
operating in a particular cell.

[0045] Ithasbeenfoundthatthere are occasions when
a network accepts a request to accept a packet switched
RAB in addition to an existing circuit switched RAB. In
some cases, this configuration may lead to failure of both
packet switched and circuit switched RAB and, thus, an
overall loss of communication with user equipment and
loss or dropping of the packet switched and circuit
switched call. Such dropped call scenarios typically occur
when user equipment, attached to a UMTS network cell,
is in an area experiencing poor radio frequency trans-
mission conditions. Supporting an additional packet
switched RAB as a service link with the user equipment
typically requires a higher signal quality (for example,
signal to noise and interference ratio), and therefore may
require more resources (for example, transmit power).
Since user equipment operating in poor RF conditions
may be unable to support higher signal quality demands
demanded by a packet switched RAB service link, due
to, for example, a lack of available transmission power
in the uplink and/or poor downlink reception, all connec-
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tions to the user equipment are likely to be affected. Such
a situation typically results in poor circuit switched and
packet switched services and in the worst case may result
in call drop. It will be appreciated that demanding higher
transmission power from user equipment may not be
beneficial to network operation as a whole, since it is
likely to introduce interference to the service offered to
other user equipment within a cell.

[0046] It has also been noted that adding a packet
switched RAB service link to a connection to a circuit
switched RAB service link at user equipment may in-
crease anumber of errors detected on the radio interface,
due to poor RF conditions. As a result, the network, for
example a base station or RNC, may be operable to de-
termine that the error rate is sufficiently high to warrant
release of the user equipment after which the user equip-
ment must re-attach itself to a network, having lost all
connection. That reconnection may occur via another cell
which offers a better RF condition to that user equipment.
[0047] Itis common place for circuit switched radio ac-
cess bearers to be treated with a higher priority than a
packet switched radio access bearer. As a result, a tel-
ecommunications network may be operable to imple-
ment various solutions to try and protect a circuit switched
service connection and to avoid scenarios in which itadds
a packet switched connection to user equipment operat-
ing having an existing circuit switched connection, par-
ticularly in instances when it may result in a circuit
switched link being dropped.

[0048] Accordingly, a network may be operable to re-
ject arequest to add a packet switched connection to an
existing circuit switched connection or to ignore a paging
request from a packet switched core network, thereby
preventing the user equipment receiving a trigger to re-
quest establishment of a packet switched connection.
Alternatively, the network may be operable to drop an
existing packet switched connection if the user equip-
ment requests establishment of a circuit switched con-
nection, thereby providing service to the circuit switched
connection if at all possible.

[0049] Suchexamples and furtherexamples can result
in significant additional work within the network, simply
to preventuser equipment establishing a packet switched
connection. That additional signalling within a network is
likely to be further exacerbated by user equipment typi-
cally being operable to continually repeat any request to
establish a connection, be it circuit or packet switched,
even if the network has rejected it.

[0050] Aspects described herein implement a method
which aims to reduce impact on the network when es-
tablishing a plurality of service links with user equipment
and at the same time provides the user equipment with
an ability to request the establishment of a packet
switched or other similar service link if the impact of such
an action is unlikely to have a detrimental effect.

[0051] Aspects described herein introduce the ability
for a network to broadcast a specific "RF threshold" or
"threshold" which user equipment can utilise when de-
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ciding whether to request establishment of a packet
switched radio access bearer in addition to an existing
circuit switched radio access bearer. It will be appreciated
that user equipment may be operable such that they have
predetermined RF thresholds set within their control logic
and it need not necessarily be dependent upon transmis-
sion of a threshold by a network. Furthermore, although
the following embodiments are described in relation to a
circuit switched and packet switched radio access bear-
er, aspects are equally applicable to scenarios in which
one or more service links are established between user
equipment and a network, those service links being in-
dependent but having different priorities and therefore
potentially different power and operation criteria.

[0052] Inthecase where anetworkis operable to trans-
mit a threshold, it will be appreciated that since a thresh-
old or thresholds can be broadcast across a cell area
supported by a base station those thresholds may be
read and utilised by any user equipment operating within
that cell.

[0053] Indicative thresholds or a threshold transmitted
by a network or implemented at user equipment provide
a value or values associated with certain RF parameters
which have to be met or exceeded before user equipment
may attempt establishment of a packet switched radio
access bearer ifitis already supporting an existing circuit
switched radio access bearer service link. The RF pa-
rameters used are those that are measurable at the user
equipment. If the RF parameters are above the indicated
values broadcast by the network as thresholds, user
equipment operable to perform aspects of the present
invention initiate a request to establish a packet switched
radio access bearer and thus have a high degree of con-
fidence that the network is unlikely to reject such a re-
quest. If it is determined at the user equipment that RF
parameters are not above the threshold set by the net-
work, user equipment according to some embodiments
may be operable to take repeated measurements and,
in such embodiments, if the RF conditions improve it may
then initiate a packet switched RAB establishment re-
quest.

[0054] Aspects aim to reduce the load on both network
and user equipment compared to rejection of a request
at the network side.

[0055] The network may be operable, according to
some embodiments, to broadcast one threshold relating
to a single RF parameter and, according to other embod-
iments, to transmit a combination of parameters. Alter-
natively, the network could broadcast different thresholds
for specific RF parameters. Examples of such parame-
ters include user equipment received signal quality and
user equipment transmission power headroom.

[0056] Further embodiments allow the network to
broadcast a timer value associated with such thresholds.
That timer value may inform user equipment within a cell
of a "wait period" or "back-off timer". That timer indicates
to user equipment operating in a cell that it must wait for
a period defined by the value of the wait timer before
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requesting establishment of a packet switched radio ac-
cess bearer. In some embodiments the RF conditions
experienced at the user equipment must be maintained
above or meet the thresholds for the duration of the wait
timer before a packet switched RAB may be requested.
According to some embodiments, the timer value can be
used to indicate a period that the RF conditions have to
remain stable; that is to say, above the threshold, before
the user equipment can initiate a packet switched RAB
establishment request. According to some embodi-
ments, that wait timer indicates to user equipment that it
must wait for a period defined by the value of that timer
before requesting establishment of a packet switched
RAB after an initial field request.

[0057] It will be appreciated that the impact of estab-
lishing and supporting a packet switched RAB to an end
user within a network can vary, based on particular quality
of service (QOS) associated with such a RAB. For ex-
ample, certain types of service offered to user equipment
and having a corresponding particular quality of service
requirement may demand less resource from the network
than others. As a result, such service links may typically
be more resilient to errors which may occur because of
poor RF conditions during the transmission of data on
such RABs. Embodiments described herein may allow a
network to broadcast different thresholds associated with
each type of packet switched RAB quality of service. That
is to say, a different threshold for different types of data
traffic supported on different service links.

[0058] Figure 2is a signalling diagram indicating sche-
matically method steps occurring between user equip-
ment operable to perform a method according to one
embodiment and a network; for example, a base station
or RNC. At step S1 the user equipment has already es-
tablished a circuit switched radio access bearer connec-
tion with network 20. Either prior to step 1 or subsequent
to step 1, network 20 is operable to broadcast an RF
parameter threshold to user equipment 50 in relation to
the establishment of a packet switched RAB connection.
That broadcasting step is indicated schematically in Fig-
ure 2 as step S2. The threshold value broadcast by the
network, for example, in a system information broadcast,
may include a threshold value for a combination of re-
ceived signal code power (RSCP) and/or energy per chip
over noise AC/NO RF parameters.

[0059] At step S3, the user equipment 50 identifies a
need to establish a packet switched RAB connection or
service link with network 20. The user equipment 50 is
operable to utilise the parameter threshold value sent by
the network 20 at step S2 to determine whether it can
trigger a request to add a packet switched radio access
bearer service link to the existing circuit switched radio
access bearer service link. Once the user equipment con-
trol logic identifies that the user equipment requires the
establishment of a packet switched radio access bearer
service link, the user equipment 50 is operable to repeat-
edly measure RF parameters being experienced at the
user equipment. That measurement step, S4, occurs and
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if the user equipment determines that the parameters are
above the broadcast threshold, as at step S5, it is oper-
able to request establishment of a packet switched RAB
service link. That establishment occurs at step S6. Since
the parameters are such at the user equipment that a
packet switched RAB service link is likely to be estab-
lished successfully, the network is likely to operate at
step S7 to accept the RAB establishment requestissued
by user equipment 50 and complete establishment of the
new packet switched service link.

[0060] Figure 3 is a flowchart illustrating method steps
performed at user equipment according to a further em-
bodiment. In the example shown in Figure 3, a network
operates to broadcast a threshold together with a wait
timer value. That wait timer value provides user equip-
ment with additional information which it can use to de-
termine whether it is appropriate to request a packet
switched RAB connection.

[0061] Signalling steps are similar to those illustrated
schematically in the signalling diagram of Figure 2, other
than that the user equipment is operable to start a timer
using the broadcast timer value once it determines that
measured RF parameters have risen above a broadcast
threshold. The timer is stopped if the measured RF pa-
rameters fall below the threshold and that timer is restart-
ed if they rise above the threshold. Such an embodiment
provides a time hysteresis over which the user equipment
RF condition is required to remain stable. It will be ap-
preciated that the user equipment is likely to perform
some filtering of RF parameters such that spikes over
short time periods are accounted for. Once the timer ex-
pires and measured RF parameters have remained
above the pre-set threshold for the predetermined time
period, user equipmentis operable to trigger and transmit
a packet switched RAB service link establishment re-
quest. Aspects provide a solution to reduce the number
of call drops which may occur when a packet switched
RAB is added to a circuit switched RAB in the case where
user equipment is experiencing poor RF conditions. Fur-
thermore, aspects allow a reduction in unnecessary net-
work signalling.

[0062] A person of skill in the art would readily recog-
nize that steps of various above-described methods can
be performed by programmed computers. Herein, some
embodiments are alsointended to cover program storage
devices, e.g., digital data storage media, which are ma-
chine or computer readable and encode machine-exe-
cutable or computer-executable programs of instruc-
tions, wherein said instructions perform some or all of
the steps of said above-described methods. The program
storage devices may be, e.g., digital memories, magnetic
storage media such as a magnetic disks and magnetic
tapes, hard drives, or optically readable digital data stor-
age media. The embodiments are also intended to cover
computers programmed to perform said steps of the
above-described methods.

[0063] The functions of the various elements shown in
the Figures, including any functional blocks labelled as
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"processors" or "logic", may be provided through the use
of dedicated hardware as well as hardware capable of
executing software in association with appropriate soft-
ware. When provided by a processor, the functions may
be provided by a single dedicated processor, by a single
shared processor, or by a plurality of individual proces-
sors, some of which may be shared. Moreover, explicit
use of the term "processor" or "controller" or "logic"
should not be construed to refer exclusively to hardware
capable of executing software, and may implicitly include,
without limitation, digital signal processor (DSP) hard-
ware, network processor, application specific integrated
circuit (ASIC), field programmable gate array (FPGA),
read only memory (ROM) for storing software, random
access memory (RAM), and non volatile storage. Other
hardware, conventional and/or custom, may also be in-
cluded. Similarly, any switches shown in the Figures are
conceptual only. Their function may be carried out
through the operation of program logic, through dedicat-
ed logic, through the interaction of program control and
dedicated logic, or even manually, the particular tech-
nique being selectable by the implementer as more spe-
cifically understood from the context.

[0064] It should be appreciated by those skilled in the
art that any block diagrams herein represent conceptual
views of illustrative circuitry embodying the principles of
the invention. Similarly, it will be appreciated that any
flow charts, flow diagrams, state transition diagrams,
pseudo code, and the like represent various processes
which may be substantially represented in computer
readable medium and so executed by a computer or proc-
essor, whether or not such computer or processor is ex-
plicitly shown.

[0065] The description and drawings merely illustrate
the principles of the invention. It will thus be appreciated
that those skilled in the art will be able to devise various
arrangements that, although not explicitly described or
shown herein, embody the principles of the invention and
are included within its scope as defined by the claims.
Furthermore, all examples recited herein are principally
intended expressly to be only for pedagogical purposes
to aid the reader in understanding the principles of the
invention and the concepts contributed by the inventor(s)
to furthering the art, and are to be construed as being
without limitation to such specifically recited examples
and conditions. Moreover, all statements herein reciting
principles, aspects, and embodiments of the invention,
as well as specific examples thereof, are intended to en-
compass equivalents thereof.

Claims

1. A method of establishing a plurality of service links
between user equipmentand a network access node
in a wireless telecommunications network, compris-

ing:
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determining that there is data traffic to be sent
between said user equipment and said network
access node;

establishing a first service link for communica-
tion of said data traffic;

determining that there is further data traffic re-
quiring establishment of a second service link,
to be sent between said user equipment and
said network access node;

determining a pre-set radio condition parameter
indicative of radio condition required for suc-
cessful communication of said further data traffic
on said second service link between said user
equipment and said network access node;
assessing radio condition experienced at said
user equipment and, if said radio condition pa-
rameter is being met, establishing a second
service link for communication of said further da-
ta traffic.

A method according to claim 1, wherein said second
service link typically requires a greater transmission
power to successfully transmit said further data traf-
fic than said first service link typically requires to suc-
cessfully transmit said data traffic.

A method according to claim 1 or claim 2, wherein
said data traffic comprises data of a first data traffic
type and said further data traffic comprises data of
a second data traffic type.

A method according to any preceding claim, wherein
said pre-set radio condition parameter is determined
in accordance with transmission characteristics of
said second data traffic type.

A method according to claim 4, wherein said trans-
mission characteristics of said second data traffic
type comprise an indication of quality of service as-
sociated with said second data traffic type.

A method according to any preceding claim, wherein
said pre-set radio condition parameter comprises an
indication of a threshold Received Signal Code Pow-
er value.

A method according to any preceding claim, wherein
said pre-set radio condition parameter comprises an
indication of a threshold Energy per Chip/Noise val-
ue.

A method according to any preceding claim, wherein
said first service link comprises a circuit switched
service link.

A method according to any preceding claim, wherein
said second service link comprises a packet
switched service link.
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10.

1.

12.

13.

14.

A method according to any preceding claim, wherein
assessing radio condition experienced at said user
equipment comprises averaging a series of radio
condition measurements.

A method according to any preceding claim, wherein
said method further comprises: assessing radio con-
dition experienced at said user equipment for the
duration of a predetermined stability time period, and
if said radio condition parameter is being met for the
duration of said predetermined stability time period,
establishing said second service link for communi-
cation of said further data traffic.

A method according to any preceding claim, wherein
said method further comprises: assessing radio con-
dition experienced atsaid user equipmentand, if said
radio condition parameter is not being met, continu-
ing to assess radio condition for a predetermined
back-off period before reassessing said radio con-
dition experienced at said user equipment.

A computer program product operable, when exe-
cuted on a computer, to perform the method of any
one of claims 1 to 12.

User equipment operable to establish a plurality of
service links with a network access node in awireless
telecommunications network, said user equipment
comprising:

data trafficlogic operable to determine that there
is data traffic to be sent between said user equip-
ment and said network access node;

first service link establishment logic operable to
establish a first service link for communication
of said data traffic;

link establishment logic operable to determine
that there is further data traffic requiring estab-
lishment of a second service link, to be sent be-
tween said user equipment and

said network access node;

parameter logic operable to determine a pre-set
radio condition parameter indicative of radio
condition required for successful communica-
tion of said further data traffic on said second
service link between said user equipment and
said network access node;

assessment logic operable to assess radio con-
dition experienced at said user equipment and,
if said radio condition parameter is being met,
establishing a second service link for communi-
cation of said further data traffic.
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Amended claims in accordance with Rule 137(2) wherein said pre-set radio condition parameter com-

1. Amethod of establishing a plurality of service links

EPC. prises an indication of a threshold Energy per Chip/

Noise value.

between user equipment (50) and a network access 5 8. A method according to any preceding claim,
node (20) in a wireless telecommunications network wherein assessing radio condition experienced at
(10), comprising: said user equipment (50) comprises averaging a se-
ries of radio condition measurements.
determining that there is data traffic to be sent
between said user equipment (50) and said net- 70 9. A method according to any preceding claim,
work access node (20); wherein said method further comprises: assessing
establishing a circuit switched first service link radio condition experienced at said user equipment
for communication of said data traffic; (50) for the duration of a predetermined stability time
determining that there is further data traffic re- period, and if said radio condition parameter is being
quiring establishment of a packet switched sec- 15 met for the duration of said predetermined stability
ond service link, to be sent between said user time period, establishing said second service link for
equipment and said network access node; communication of said further data traffic.
determining, from a threshold broadcast across
a cell area supported by said network access 10. A method according to any preceding claim,
node, (S1) a pre-set radio condition parameter 20 wherein said method further comprises: assessing
indicative of radio condition required for suc- (S4) radio condition experienced at said user equip-
cessful communication of said further data traffic ment (50) and, if said radio condition parameter is
on said packet switched second service link be- not being met, continuing to assess radio condition
tween said user equipment (50) and said net- for a predetermined back-off period before reassess-
work access node (20); 25 ing said radio condition experienced at said user
assessing (S4) radio condition experienced at equipment.
said user equipment (50) and, if said radio con-
dition parameter is being met, establishing a 11. A computer program product operable, when ex-
packet switched second service link for commu- ecuted on a computer, to perform the method of any
nication of said further data traffic. 30 one of claims 1 to 10.
2. A method according to claim 1, wherein said sec- 12. User equipment (50) operable to establish a plu-
ond service link typically requires a greater transmis- rality of service links with a network access node (20)
sion power to successfully transmit said further data in a wireless telecommunications network (10), said
traffic than said first service link typically requiresto 35 user equipment (50) comprising:
successfully transmit said data traffic.
data trafficlogic operable to determine that there
3. A method according to claim 1 or claim 2, wherein is data traffic to be sent between said user equip-
said data traffic comprises data of a first data traffic ment and said network access node (20);
type and said further data traffic comprises data of 40 first service link establishment logic operable to
a second data traffic type. establish a circuit switched first service link for
communication of said data traffic;
4. A method according to any preceding claim, link establishment logic operable to determine
wherein said pre-set radio condition parameter is de- that there is further data traffic requiring estab-
termined in accordance with transmission character- 45 lishment of a packet switched second service
istics of said second data traffic type. link, to be sent between said user equipment
(50) and said network access node (20);
5. Amethod according to claim 4, wherein said trans- parameter logic operable to determine from a
mission characteristics of said second data traffic threshold broadcast across a cell area support-
type comprise an indication of quality of service as- 50 ed by said network access node, a pre-set radio
sociated with said second data traffic type. condition parameter indicative of radio condition
required for successful communication of said
6. A method according to any preceding claim, further data traffic on said packet switched sec-
wherein said pre-set radio condition parameter com- ond service link between said user equipment
55

prises an indication of a threshold Received Signal
Code Power value.

7. A method according to any preceding claim,

(50) and said network access node (20);

assessment logic operable to assess radio con-
dition experienced at said user equipment (50)
and, if said radio condition parameter is being
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met, establishing a packet switched second
service link for communication of said further da-
ta traffic.
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